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\N0TIHIER significant episode in the nliass
f immunization of a lar-ge civilian popula-

tioln occlirredl during the Asian influenza, epli-
(lelilic. Tlhe lacceptaiice of the currienit influenza
vaccinie )progran lby lavyneni, physicians, and
pltibliclietlltlh officials undoubtedly wa.IXs favor-
a1bly ifluienice(l b)y the hiiglhly sticcessfiul cam-
paigus for' immunization aiga inst polioimyelitis.
On the otlher han(l, the developmiienit of Aksiani in-
fluelnza, vaccinle and the production of awlmliost .50
million nl. of this vaccine duringl thle T Iliouitlhs
after' the newly isolated viral agenit wIas fir'st
brougllt to this country relpresent a renmar.kable
feat, wlhlich could have beeni accomplished onily
because of the eniormIlolUs experw,er gailled
tlhrough1i the extenisive stll(ly of influenza (Iiiiiin(
the past two (lectat(les.

D)r. Ihonas Frallncis atnlid lhis ass(ociates of thle
('omnnnission oni Influenza of the A.irmed Forces
Epidemn iologic*al lBoarcd htave beeni outstandillg
leaolers in the exteni(led stuiolies of influjenza and
in the dlevelopmient and (lemnonstration of the
efficaev of influenza, vaccines (I). Following
tlhe pattern (levelol)e(l by the comm-luission, the
.AXrmy MIedical Departmnent and tlie P'ublic
IHealth Service created a- series of influenza
wa-tchl laboratories to alssist in providing
prloolnlt andI accurate information oni the oc-
currenice an(l spread of influenza. Thtese watch
l1a)oratories hiave sinice beemn integrate(l witlh thle

orl'dld Healtlh Organization's systeii whlicll
niow encircles the globe (2).

Dr. Smadel is an associate director, National Insti-
tutes of Health, Bethesda, Md. This paper is based
on comments at a symposium on Asian influenza
held by the AmericanL College of Preventive Medi-
cine and the health officers' section at the 1957 meet-
ing of the American Public Health Association in
Cleveland, Ohio.
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A little-kuioNvni exl)erimnenit indertaken b1y
Americani iniflutenizat iiivestiratoirs aniid the vac-
cinie producers several yeart;s agn'o provideld ad-
(litional. backgr'ouiind( foIr the w5or'k in 19'57 with
Asian in1fluieniza vaccinie. In 19'51 EIn gliad ex-
lerienced a miioderately severe outtl)reaIk of ini-
flueuza., wlhich was conisidereed a possible Ihaza rd
to the Inited States. It, was decided to dleter-
minilie hlow quickly thie,Britisli virulls could(I be
inI)or-ted atn(id analyze(d for anlltigen ic conmlposi -
tiol, and incorl)orted inito a vaccine, if it were
founiid to be differenit fromii the earlier strains of
inifluienzatt. vil-is. Accoiordingly, at. the heighdit of
tlhe epi denllic in Liverpool, lBr'itislsi colleagues
snpp)lied ta strallin which w%vas flown to the ln1lite(l
States and prom ptly distributed to the labora-
toIries at Walter Reed Airmiy Inistitutte of Rle-
selarcha1-Ind the, National Inistituite of Allergy
a1n1d Ilnfectiols I)iseases, Puiblic Ilealltlh Service.
rhe imnstitute, inl tulrns, senit sml)les to tlhe inlflul-
euzat valtccine mianufactur-ers. Thie self-imp11o)Osed
problem of the variotis laboratories was to plo-
(Iice 1 liter of v-accinie of accelptable p)otenmcy,
sterility, anid safety ini tlhe shortest possil)le
tim-ie. Tlhe, two Governmenit labol-atories ae-
compislished tleii- task before the enid( of .) weeks
anl(d the biologic lhouises slhoi-tly thereafter.
rih,e various workers recognize(l the l)ortenmt of
tlheir lachievellmemit bult reallize(d tlhalt m11(ally fale-
tors h1ad beeni ini tlheir favoi ani(l thatt similar
stuccess inii(Yht niot be regull'i inly attained.

Development of Asian Influenza Vaccine

'rie l)present inifluieiiza. va-tcclile programl1 miutst
make obeisanice to eachl of the earlier (levelol)-
iienits describ)ed al)Ove. U-singo the watch lab-
oratory or'ganIizationl, the Armvy AMedical I)e-
lai-rtmeiit isolated tlhe Asianl inlfluieniza viruis
from patienits ini the Far East ini late Apriil.

129



By mid-May the Department recognized that
the virus was antigenically dissimilar from
other influenza A viruses and that the Ameri-
can population was virtually without protec-
tive antibodies against the new strain (3).
Simultaneously, investigators in other countries
made comparable observations. Numerous
other investigators in university, governmental,
and industrial laboratories in the United States
began their studies on the Asian virus during
the last week of May. In the meantime, WHO
influenza detection centers throughout Asia,
the Western Pacific, Australia, and the Middle
East noted and reported the rapid spread of
influenza from Hong Kong. It soon became
apparent that the new virus was highly conta-
gious, provoking large epidemics affecting up
to 20 percent of the general population in one
area after another, and in certain selected
groups involving 60-70 percent of the popula-
tion. Fortunately, the mortality remained low
as the disease continued its sweep (4).
As a result of intensive work in the commer-

cial laboratories, the first experimental lots of
Asian monovalent vaccine were available before
mid-June and were promptly placed under as-
say in volunteers by personnel of the Commis-
sion on Influenza, the Army, and the Public
Health Service. It is worth noting that the
first cases of Asian influenza were diagnosed in
the continental United States during the first
week of June (5a).
The military services, during the latter part

of June, provided a most important stimulus to
the commercial production of vaccine by invit-
ing bids for 2,650,000 ml. of monovalent Asian
vaccine. At about the same time, the Surgeon
General of the Public Health Service informed
the manufacturers that he anticipated the need
for large amounts of influenza vaccine for use
by the civilian population during the coming
fall and winter. With these demonstrations of
active interest in a vaccine prepared against
the newly isolated Asian influenza virus, the
manufacturers that had produced influenza
vaccine in previous years offered to make a
strenuous effort to meet the demands created by
the anticipated epidemic. These manufacturers
undertook this commitment, which involved
considerable financial risk, without government
subsidy.

Vaccine Dosages

The Public Health Service recommends tne
following dosages of Asian influenza vaccine:
For those who have not been vaccinated, sub-

cutaneous injection of 1.0 cc. of the 400 CCA
unit strength Asian influenza vaccine currently
being produced.
For those who have received 0.1 cc. intra-

cutaneously or 1.0 cc. subcutaneously of the
200 CCA unit vaccine previously produced and
for those individuals at special risk (pregnant
women, older persons, and those with chronic
respiratory or cardiac disease), a second 1.0 cc.
subcutaneous injection of 200 CCA vaccine is
recommended. Physicians may also wish to
recommend a second injection for other pa-
tients. If the 400 CCA unit strength vaccine
is available, 0.5 cc. should be given. The sec-
ond dose should be received not less than 2
weeks after the first.
For children, the recommendation of the

American Academy of Pediatrics is: For chil-
dren under 5 years of age, 0.1 cc. intracutane-
ously or subcutaneously, repeated after 1 to 2
weeks; for children from 5 to 12 years of age,
0.5 cc. subcutaneously, repeated after an inter-
val of 1 to 2 weeks; for children over age 13,
the adult dosage.

The summer months were devoted to solving
technical problems such as (a) increasing the
yield of virus growing in embryonated eggs, (b)
developing methods for assaying potency which
would circumvent the time-consuming pro-
cedures previously employed, (c) determining
the immunogenicity of the vaccine in man, (d)
training new technical teams in the pharma-
ceutical houses and renovating old facilities or
constructing new, and (e) arranging for un-
precedented quantities of fertile hens' eggs.
By mid-August, two manufacturers had pro-

duced a total of 500,000 ml. of monovalent
Asian vaccine and obtained its release by the
Division of Biologics Standards of the Public
Health Service. Progress thereafter was
rapid. Before the end of the first week in Sep-
tember, each of the six companies manufactur-
ing the vaccine had produced one or more lots
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meeting the requirements. Moreover, 4,600,000
ml. of vaccine (total bulk volume) was released
by the Division of Biologics Standards by Sep-
tember 5. Production increased dramatically,
and by the end of October 42,600,000 ml. bulk
vaccine had passed the tests performed concur-
rently by the vaccine manufacturers and by
the Division of Biologics Standards.

Potency and Efficacy of Vaccine

Drawing on the fund of knowledge accumu-
lated over the years from field trials by the Com-
mission on Influenza, it was estimated in June
that the effective dose of Asian strain vaccine
would probably be not less than 200 chicken
cell agglutination (CCA) units when adminis-
tered subcutaneously to adult human beings.
Because of the difficulties encountered during
the early summer in obtaining high yields of
Asian virus in embryonated eggs, it seemed un-
likely that a vaccine containing more than 200
CCA units of Asian antigen could be produced.
Hence, the potency of the new monovalent vac-
cine was set at 200 CCA units per milliliter
(6a).
A series of studies undertaken during the

summer by members of the commission, the
Army Medical Department, the Communicable
Disease Center, and the National Institute of
Allergy and Infectious Diseases was designed
to determine the effective dose of Asian antigen.
Only those experiments bearing on three specific
points will be mentioned. One is concerned with
the level of antibody which developed in pa-
tients convalescent from Asian influenza. An-
other deals with the amount of viral antigen
required to elicit a similar level of antibody in
a vaccinated person. A third point is concerned
with the level of antibody found in volunteers
who were resistant to experimental challenge
with Asian virus.

If some license is permitted in interpreting
data of others, it may be stated that levels of
hemagglutination inhibition antibodies of the
order of a titer of 1: 32 actual dilution of serum
(or 1: 128 final dilution of serum) were pres-
ent in convalescent serums (3). Moreover, to
induce a similar level in about 90 percent of
persons inoculated with a single dose of vaccine
given subcutaneously, 400-500 CCA units of

antigen were required (7), according to Keith
E. Jensen of the Communicable Disease Center.
Finally, appreciable resistance to challenge was
displayed by those volunteers who had antibody
levels of the order of 1: 32. (In the tests of
Bell and associates (7), 78 percent of the
placebo controls developed signs of illness fol-
lowing challenge; 60 percent of vaccinated per-
sons who failed to acquire detectable antibodies
became ill; 43 percent of those with titers of
1: 10 to 1: 20 developed influenza; while only 25
percent of those who had titers of 1:40 or
greater became ill.)
Such information as this, coupled with

knowledge of the improved yields of virus from
infected eggs and the increased facilities of the
manufacturers, led to a recommendation in
October that the potency of monovalent Asian
influenza vaccine "be increased from 200 CCA
units to 400 CCA units per milliliter as soon
as feasible and not later than December 1, 1957"
(6b). Current recommendations for the use of
the vaccine appear on p. 130.

October 1957 saw the shift to the production
of 400 CCA unit vaccine. Indeed, by Novem-
ber 1, two manufacturers had submitted to the
Division of Biologics Standards for concurrent
testing 13 lots with the 400 CCA unitage. As
of November 12, 2 million ml. of 400 unit vac-
cine had been released by the division; 13 mil-
lion ml. was available by December 12.
The report of Dr. Fred Davenport which

appears in this issue (pp. 133-139) presents the
available field information dealing with efficacy
of Asian vaccine among military populations.
In general, the data provide grounds for en-
couragement.
For many years, the influenza vaccines used

in civilian and military populations have been
of the polyvalent type, containing several
strains of influenza A virus and one or more
strains of influenza B virus. The formula for
a polyvalent material which is now being pro-
duced for use during the latter part of the win-
ter is as follows: influenza A, Asian strain-
200 CCA; influenza A', PR 301 strain-100
CCA; influenza A, PR 8 strain-100 CCA; and
influenza B, Great Lakes strain-100 CCA.
The recommended basic course of immuniza-
tion consists of 2 subcutaneous injections each
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of 1.0 nill.1 the secoi(l followinig the first by not
less thain 2 weeks.

Future

While the record to date for developinig alid
producinlg Asiani vaccine h1as beeni truly amlaz-
ilng, it would be foolhlardy to asstumle that it will
be possible to (1o as wvell oIr better' the niext tiille
tlie counlitry is confronited witlh a severe epi-
(lelnic cauised by ani unfamiliar strtaini of inlflui-
enza, virus. There. was ani interval of almost 6
ioniitlhs between the time the fir'st strain of
Asian viruis reached a researclh laboriatory ini
the United States and the time at whlichl the
weekly pneunimonia anid inifluieniza deatlhs ill-
creased above the "epi(lemic tlhreslhold" in the
108 cities wlich atle und1(ler surlveillanice by the
Conmmunicable Disease Ceniter (5b).
Suppose the next widespread occurrenice of

influenza beginis in Nor'tlh Amierica. or' aririves
lhere pr-omiptly and reaclhes epidemic propor-
tionis withlini a mllonitlh or so? Tlhe imieasures
wlhichl weire suiecessfuil in this epidemiic (lid not

p)rovi'de aniy useful quanitity of vacecine during
the first 2 monitlhs after the virulls seed r'eaclhedi
the mrtanufacturers. I tlinlk it is obviouis that
the searehi mulst comitiniuie for ieanis of rfapidly
increasinig the resistaince of pol)pulations to epi-
deinic iiiflueiza.
Recognitioni of this fact was one of the iea-

sonls the Suirgeon General of time Public Healtl

Service, oni the reconimeiidatioin of the Asso-
ciatioIn of State and Territorial Health Offi-
cers, establislhed ain Advisory Commiiittee oni In-
fluenza, Researchl. This commilittee was asked,
aiimionig otlher thiilgs, to conisider an(l advise, the
Suirgeoni Genierial oni what fturtlher researchl
iilight be undertfaken to strengtlheni influenzai
control in the future aind to suiggest whlere suclh
researelh miiglht iwost lprofitably be (lonie.
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Vaccines, 1919

"The only way in which we are to secure
promptly acceptable evidence of the value of
a bacterial vaccine is by the vaccination of only
a portion of the individuals in a large group,
holding the remainder as controls; age, sex,
and conditions of exposure being the same in
the two groups.
"On the other hand, a vaccine should not

be condemned unless controlled as just indi-
cated, and unless it has failed to show protec-

tive value when sufficient time has elapsed after
the inoculation to make it reasonably likely
that any immunity which may develop will
have had an opportunity to do so.
"A large number of vaccines have been used,

some made from the influenza bacillus alone,
others from this in conjunction with pneumo-
cocci, staphylococci, and streptococci, and in
various combinations; the failure of one does
not necessarily mean the uselessness of others."

-G. W. McCoy, Director, Hygienic Laboratory, Public Health Service,
Public Health Reports, May 30,1919.
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